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Synopsis
With the development of many methods of studying the brain, the field of neuroscience has generated large amounts of information obtained from various techniques: imaging techniques, electrophysiological techniques, techniques for analyzing brain connectivity, techniques for getting molecular information of the brain, etc. A plenty of neuroinformatics databases have been made for storing and sharing this useful information and those databases can be publicly accessed by researchers as needed.
However, since there are too many neuroinformatics databases, it is difficult to find the appropriate database depending on the needs of researcher. Moreover, many researchers in neuroscience fields are unfamiliar with using neuroinformatics databases for their studies because data is too diverse for neuroscientists to handle this and there is little precedent for using neuroinformatics databases for their research.
Therefore, in this article, we review databases in the field of neuroscience according to both their methods for obtaining data and their objectives to help researchers to use databases properly. We also introduce major neuroinformatics databases for each type of information. In addition, to show examples of novel uses of neuroinformatics databases, we represent several studies that combine neuroinformatics databases of different information types and discover new findings. Finally, we conclude our paper with the discussion of potential applications of neuroinformatics databases.
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Introduction
Brain is one of the most complex organs in our body and it has been studied for a long time in the field of neuroscience. Researchers have studied the brain using various technologies ( Figure 1 ): magnetic resonance imaging (MRI), functional magnetic resonance imaging (fMRI), and computerized tomography (CT) to study functions, connectivity, and structures of the brain; microarray, in situ hybridization (ISH), and next generation sequencing (NGS) to study the molecular state of the brain; electroencephalography (EEG) and magnetoencephalography (MEG) to study the electrophysiology of the brain. Each technology has its own pros and cons to study the brain, and researchers have used these technologies based on the objective of their research. A large amount of studies and data for neuroscience has been produced using these technologies and has been opened to the public with the establishment of databases. However, too many neuroinformatics databases have been generated. Furthermore, many neuroscientists are not familiar with using those databases for their research.
To give a guideline of databases related to neuroscience fields, called neuroinformatics databases, some researchers reviewed neuroinformatics databases 1, 2, 3, 4 . For example, Leon French et al. recently reviewed the application of informatics to neuroscience and several useful neuroinformatics databases 3 . However, since much time has passed after their reviews, there have been a lot of new studies of neuroscience, and many databases have been newly established and updated. Furthermore, they did not review neuroinformatics databases related to diseases of brains and they did not represent research using neuroinformatics databases.
Therefore, in this review, we review neuroinformatics databases of various information types: imaging databases; electrophysiological databases; brain connectivity databases; genetic databases and represent the latest useful neuroinformatics databases. We also present databases related to brain disorders such as Alzheimer's diseases, Parkinson's disease, schizophrenia, depression, and bipolar disorder. In addition, we introduce several studies integrating databases of multi-level information to show potential application of neuroinformatics databases. Our review will aid researchers in using neuroinformatics databases in their research.
Neuroinformatics databases

Brain imaging databases
Imaging techniques for a brain allow us to study functions and structure of brains. can be used for analysis, visualization, and modeling of neuronal data.
Electrophysiological databases
Since biological information is converted into electrical signals for a brain to interpret, researchers are interested in electrophysiology of a brain with recording techniques, e.g.
electroencephalogram (EEG). However, there
are not yet firm standards how electrophysiological data to be described and integrated due to its complexity and the diversity of it. In spite of these difficulties, some useful databases and tools are developed and are available now.
The Code Analysis, Modeling and Repository for E-Neuroscience (CARMEN) Project 12 , established in 1st October 2006, is aiming to provide a virtual electrophysiological laboratory on the web which allows us to share their programs and primary data types such as the neural activity recording including signals and series of images. In order to share information, one must sign up which allows one to access, upload, and curate data.
Collaborative Research in Computational Neuroscience (CRNCS) 13 offers a forum of discussion over electrophysiological datasets as well as the sharing data. Data sets of this forum include physiological recordings from the sensory, i.e. both visual and auditory, and memory systems. Also, they include data dealing with the movement of the eye. Their data will contain description of experimental conditions such as paradigms, as well as identifying the species, surgical procedures, and its specific recording techniques such whether if they used the electrode type, clamp method etc. In order to download and share information, one should register on the site and login.
Brain connectivity databases
To transfer information between anatomical structures of a brain, the brain is wired with transferring electrical signals. 
Databases related to brain disorders
There are many studies about various brain disorders: Alzheimer's disease, Parkinson's disease, Huntington's disease, depression, bipolar disorder, schizophrenia, and so on.
Researchers have studied these brain disorders with various approaches such as imaging, microarray, sequencing, and so on and they created some useful databases that other researchers can use in their research. Open Access Series of Imaging Studies (OASIS) is a database collecting crosssectional MRI in young, middle aged, nondemented and demented older adults 26 . Cross sectional MRI data contains images of 416 subjects aged 18 to 96 and longitudinal MRI data in nondemented and demented older adults. All subjects are right-handed and both male and female. Some of subjects were diagnosed as Alzheimer's disease (AD) and not demented. Longitudinal MRI data contains longitudinal collection of 150 subjects aged 60 to 96. In Longitudinal MRI datasets, 72 subjects were not demented throughout the study, 64 subjects were characterized as demented at initial image, and 14 subjects were not demented at initial image and subsequently characterized as demented through a longitudinal study.
There are many studies using gene expression profiles of postmortem brains stored in To find causes and their effect of brains disorders, brain diseases have been studied by using gene expression and genomic variation with association study. Many of those studies could not find significant and reproducible biomarkers. However, there are some databases containing genetic information reliably related to a specific brain disorder: Unlike most of studies of connectivity of Alzheimer's disease using fMRI experiment, Byungkyu Park et al. combined gene expression data with diffusion tensor images of human brain to study Alzheimer's disease 42 . They modeled interactions of Alzheimerrelated genes from the fiber pathway by using microarray data of Allen Human Brain
Atlas and diffusion tensor images of Allen Brain Atlas. Although their research have some limitations owing to data they used, their approach, integrating gene expression data with DTI data, is novel and can be used again when more suitable data is available.
Conclusion and Prospects
In this review, we have reviewed neuroinformatics databases according to their information types, and we represent several useful neuroinformatics databases for each type of information. We also introduce several studies that use databases of different information types. These databases and related studies give a new way to study the brain.
Large amounts of data for neuroscience fields are already available, and additionally, we expect that more information about neuroscience, obtained from various technologies, will be available to researchers in the future. Therefore, researchers will have increased opportunities to study the brain from new perspectives using various 
